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CnOCOB TEOMETPMHECKOM TAPMOHMHECKOM MOfly/l^UMM 

ClirHAJlA 

H3o6peTeHne othocmtch k TexHUKe c6opa ftaHHbix m cnma/iM3aiJiMii no 
pacnpeflejiWTeribHbiM 3neKrpoceTflM nepeMeHHoro TOKa u\ mokgt 6biTb wcnonb30BaHo 
A/ih HM3KOCKOpocTHoro coopa flaHHbix c yflaneHHbix flaTMMKOB oxpaHHofi w nowapHoii 
CMrHajiM3aqnn, co cMeTHMKOB a/ieicrposHeprMM, pacxofla Tenna, BOflbi, ra3a m T.n.. 

M3BecTHa cucrreMa cba3h no pacnpeAenwTejibHotf sneicrpoceTM nepeMeHHoro 
(naTeHT CLUA N° 5844949, m. H04B 001/10; H04L 025/08; H03D 001/04 ot 
01.12.1S98r.) cocroflinafl m nepeAaTMMKa, W3JiyHatoinero cwman c reoMeTpwMecKoii 
rapMOHMMecKOM MOflyn^Ltnew in npneiviHUKa ftnn ero npweMa n fleKoanpoBaHWH. 

OCHOBHOM HeflOCTaTOK A3HHOM CMCTeMbl CBA3M 3ai01IOMaeTCfl B TOM, MTO 

KompoBBhiA* nepeflaBaeMoro cwmana b neih Mcnojib3yeTca OTHocvrrejibHafl cfcasoBas 
MOflynfli^Mfl (O0M) Ha ksdkaom w3 M3nyMaeMwx rapMOHMK. 3to oQcrdflTenbCTBO ne 
no3BOJi«eT SHepreTMMecKn gc|dc}d6kthbho nepe/iaBaTb UHcfropMaqnK) He6onbLunMH 
nopqi/iHMW, Hanpniviep, no OAHOMy 6MTy mjih no OAHOMy cuMBony 3a pa3, t.k. npn 
Mcnoiib30BaHHw O0M Ana nepeAawn oahoto 6MTa mjih cuMBona HeoSxoAUMO n3nyMMTb 
KaK MUHMMyw ABa cwrHana, onopHbifi m MHC^opMaqwoHHbivi. 

W3BecTHa TaioKe cwcreMa .cb*3w no aneiopoceTM nepeMeHHoro TOKa (naTeHT CLLIA 
Ns 6329905, kh. H04M 01 1/04 ot 23.03.2000r.) nepeAaTHMK KOTopotf H3nynaeT cwman, 
QOcrom\v\& m AByx rapMOHWK c OTHoewTenbHow 4>a30BOM MOAyn*Linefi Me>KAy hmmh, 
npwmeM macTOTbj yKa3aHHbix rapMOHMK KpBTHb) nonoBMHe ochobhom MacroTbi ceTeBoro 
Hanp5weHM^. OcHOBHbiM HeAocraTKOM flaHHow ci/iCTeMbi flBJi*eTCfl ee 3aBeAOMO 
HH3Ka« noMexoycTOMHUBOCTb, CBfl3aHHan c TeM, mto ana nepeAann AaHHbix b new 
wcnojibsyeTC* cuman, snepmn KOToporo cocpeAOToneHa Bcero b AByx y3Knx 
o6jiacTflx f ran mto nanumne fiepwoAMHecKOw noMexw, nacTOTa KOTopofi cnynaMHO 



coBnafleT c oahom H3 nacroT nepeflann, cjxenaej TaKyK) cwcTeMy cbh3h nojiHocrbK) 
Hepa6oTocnoco6HOM. KpOMe toto, nocKonbKy nacTOTbi yKaaaHHbix rapMOHMK flOBO/ibHO 
cwjibHo OTiiMMaioTCfl Apyr ot flpyra <b pa3bi), to m mx OTHOcwTenbHbie c£a3bi b TOMKe 
npweMa 6yflyT cwibHO m cnyMafiHbiM o6pa30M <pny (cry upoBaTb apyr oTHOcvrrejibHo 
Apyra oflHOBpeMeHHO c c^nyKTyaqn^MH MacTOTH0-<£a3OB0i/i xapaKTepucrnKM cpeAbi 
paGnpocTpaneHMfl cumana, mto CAenaeT H©BO3M0>KHbiM fleKOAnpoBaHne cwmana b 
tdmkb npneMa. 

3aflana M3o6peTeHMfl coctoht b co3AaHMn cnocoSa MonynnuyuA cumana, 
opueHTupoBaHHoro Ha nepeflasy AaHHbix He6o/ibiHMMM nopLji/mMH (HanpuMep, no 
oflHOMy 6my) Mepe3 6onbiune MHTepBaxibi BpeMeHM, SHepreTHMecKM Sonee 

3C|x|)6KTV1BHOrO M8M HblH6 M3BeCTHbl6, KOTOpbIM n03B0J1Hi1 6b! B GaMOM 

He6naronpwrrHOM noMexoBow o6craHOBKe vi npw nanviMMM cwibHoro aaTyxaHwa 
cumanoB co6npaTb flaHHbie ot 6ojibUJoro KOJiMMecTBa noAKnK)MeHHbix k aneicrpoceTH 

nepeMeHHOTO TOKa HM3KOCKOpOCTHblX AaTHMKOB, TaKHX K3K, HanpMMep 4 AaTHMKH 

oxpaHHoii w no>KapHow cvwHanmauywA. 

TexHMHecKnii pe3ynbTaT — yMeHbiueHwe 3HepronoTpe6neHHH nepeAaTMUKawn 
noflMMHeHHbix y3JiOB cuCTeMbi m yBenvmeHwe flanbHOcru ee fleMCTBiw. YKa3aHHb>vi 
TexHUMecKMM pe3yxibTaT npn ocymecrBneHUH ashhoi-o M3o6peTeHi/ifl AOcrruraeTC* TeM, 
mto b OTnuMne ot n3BecrHbix cnocoSos, b KanecTBe o6"beicTa MOAynni^nn 
ncnorib3yK)TCfl pa3HOcrn 4>a3 coceAHMX rapMOHMMecKHx cocTaBJiHtoinwx cumana, mto, 
no cpaBHeHMK) c TpaAnqnoHHOM OOM no3BonfleT BABoe coicpaTHTb A-nnTe/ibHOCTb 
MH4)opMaqMOHHoro armaria npn nonHOM coxpaHeHnn xapaKrepucruK ero 

nOMeXOyCTOMHUBOCTM. OTMeTMM, MTO yKa3aHHbM BbWrpblUJ 6yAeT WMeTb Mecrro 

MCKJiHDMMTejibHO npw nepeAaMe He6onbwnx nopLjt/iw AQHHbix, TaKnx KaK oamh 6mt, mjim b 
Sonee lunpoKOM TpaKTOBKe - oamh chmboji. Bo mhotox npaKTHMecKwx cnyManx 3Toro 
OKa3biBaeTC« BnojriHe AocraTOMHO, Hanpwviep, b cnyMae cpa6aTbiBaHH« AQTMMKa 



nowapHOM cnrHann3ai4MM, flocraTOMHo nepeflaTb Ha nyxibT TpeBO>KHoro 
npeflynpe>KfleHMfl Bcero nnuub oahh chmboji, oflH03HaHHO MfleHTuicjDuiLjMpyKDujjuiM 
MecTononoKeHMe cpa6oTaBLuero flaTMMKa (kbk npaBWio, TaKUM chmbojiom flBnaeTca 
ycnoBHbM HOMep huh aflpec, 3apaHee npucBoeHHbiw A^HHOMy A^TMUKy). 

flpoBefleHHbifi 3aflBi*TeneM aHann3 ypoBHH TexnuiKW, BKiuoHatoinntf noncn no 
naTeHTHbiM m HayHHo-rexHUMecKUM ncrroMHUKaM HH(£opMaL\w/i c qenbK) BbiflBneHna 
hctohhukob, coAepwainvix CBefleHUH 06 aHanorax 3aaBneHHoro i/i3o6peTeHHH, 
no3BO/i5ieT ycraHOBHTb, hto 3aHBMTeneM He o6Hapy>KeH aHanor, xapaKTepusyKunvmcfl 
npn3HaKaMM, MAeHTHMHbiMw npn3HaKaM 3aHBneHHoro M3o6peTeHnn, 1/1 onpefleneHMe H3 
nepenHH BbiHBneHHbix aHanoroB npoTOTi/tna kbk Haw6onee 6riM3Koro no coBOKynHoc™ 
npM3H3KOB aHa/iora, no3Bonnno BbmBWTb cobo KynHocrb cymecrBeHHbix no OTHOiueHHK) 
k ycMaTpwBaeMOMy 3aflBMTexieM TexHUMecKOMy pe3ynbTaTy OTr»/iHHTenbHbix npi43HaKOB 
B 3a*B/ieHHOM oQiaeKTe, wano>KeHHbix b 0opMy/ie w3p6peTeHWR Jlfm npoBeptcw 
C00TB6TCTBMH 3a«BneHHoro n3o6peTeHH« Tpe6oBaHwo M3o6peTaTejibCKoro ypOBHH 
6bin npoBeAeH flononHMTenbHbiM nonci< M3BecTHbix npw3HaKOB, coBnaAaHDinnx c 
OTJiMMMTenbHbJMM or npoTOTwna 3a«BneHHor.o w3o6peTeHW5?, pesyribTaTbt KOToporo 
noKa3biBatOT, mto 3aaBneHHoe H3o6peTeHwe He cneAyeT flji* cneLtnanncra *BHbiM 
o6pa30M M3 M3BecTHoro ypoBHfl TexHUKU, TaK KaK He H3BecTHbi TexHMMecKne penieHUjq 

B KOTOpblX AJ1« MOAy/l^MUM CHFHaJlOB MCnOJlb3yK)TC« pa3H0CTH <£a3 Sojibiuoro 

KOJiwHecTBa coceAHwx rapMOHWMecKwx cocTaBnatOLUHX cvimana. 

3aflBJiReMbiM cnoco6 repMeTpwMecKofi rapMOHMwecKOM MOAynaqi/iw cumana 
MQRynnuywA cumana noacHfleTCfl HepTewaMH. 

Ha 4)nr.1 w3o6pa>KeHa 6noK-cxeMa cucreMbi c6opa AaHHbix no 3neicrpoce™ 
nepeMeHHoro TOKa ot 6onbLUoro KonnnecrBa a^thmkob nowapHofi curHannsaL^nn, b 
kotopom wcnojib3yeTC« npeAiiaraeMbiM cnoco6 MOAyn«i4MM. 
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Ha 4>i/ir.2 n3o6pa>KeHa flwarpaMMa, i/iJintocrpwpyioiiJiafl npwHi^nn 4>opMupoBaHnn 

BpeMeHHblX MeTOK nepBUMHOM (6HTOBOW) CMHXpOHH3aL\MH. 

OcyuuiecTBneHne i/i3o6peTeHH* 6yfleT npOAeMOHcrpupoBaHO Ha npuMepe cwcreMbi 
c6opa AaHHbix ot asthhkob nowapHow OArHanwsauyiw (<t>w\1),KOTopafl cogtowt M3 
oflHor maBHoro y3jia 1 h HecKonbKwx noflMMHeHHbix y3noB 2. Bee y3nbi cucreMbi 
noflKJiKDMeHbi sneirrpuMecKM k oflHOMy h TOMy >Ke cerMemy cnnoBofi ce™ 3. 
BnyTpeHHee ycrpOMCTBO rnaBHoro n noflMMHeHHbix y3noB oneHb noxo>Ke h BKnwMaeT b 
ce6* cneflyioLJUMe 3JieMeHTbi: 6jiok 3amwTbi v\ conpa>KeHMfl cumanoB 4, nonocoBbie 
cfcrnibTpbi 5 h 6, ananoro-LjMcfcpoBoft npeo6pa30BaTenb 7, qucfcpo-aHanoroBbiM 
npeo6pa30BaTerib 8, KOMnapaTop c rwcrrepe3wcoM 9, bxoa npepbiBaHun 10. Orntmne 
3aioiKDMaeTca b tom, hto maBHbifi y3en cucreMbi Bbino/iHeH Ha 6a3e MomHoro 
npoi^eceopa MVicfrpoBOM o6pa6oTKw cumanoB 11 w c|)a30Bbix Ta5nwL4 12, npvmeM 
npoLjeccop l\m4>pobom o6pa6oTKH cumanoB ws/ieeT KaHan cb*3m c bhbujhhm mhpom 13, 
a 6onee npocrow m AeujeBbitf noflHUHeHHbiw ysen LjenwKOM BbinonHeH Ha 
yHMBepcajibHOW MWKpOKOHTponnGpe 14 w cwmanbHow Ta6nwi4e 15, npymeM k 
MUKpoKOHTpo/inepy 14 nepe3 jihhwo cbh3h 16 noAKHKmeH nepBUMHbifi aaTMHK 
nowapHotf cwrnanmauyM 17, Hanpwviep AeTeicrop 3aAbiMJieHHOcm Pa6oMHM fluanasoH 
sacroT cwcrewibi - 20... 95 kFi^. Cwvnan ot noAHMH&HHoro y3na nepefla©TCH b stom 
Anana30He Ha 96 rapMOHUKax, OTCTonmwx flpyr ot Apyra pobho Ha 781 ,25 Tu. 

CwceMa c6opa AaHHbix pa6oTaeT cjieAytounnM o5pa30M (<t>nr.1,2). -KoMnapaTopbi 9 
Bbiaen«K)T MOMeHTbi, Koraa ceTeBoe HanpFPKeHne 18 craHOBWTCH paBHbiM uyn\o 19, 
4?opMi4py«, T3KMM o6pa30M, npaKTi/mecKH cwHxpoHHyK) Bcew cucreMbi 

nocneAOBaTe/ibHOCTb MeTOK BpeMeHw 20, KOTopaa cny>KHT A-n* Lienew nepBUHHOM 
(GHMBonbHoii) cnHxpoHH3ai4MM npoi^ecca nepeAaww AQHHbix ot noAHHHeHHbix y3noB k 
maBHOMy. 



npn cpa6aTbiBaHMM nepBUWHoro flaTMMKa 17 MWKpoKOHTponnep 14 HanwHaeT 
nepnoflw^ecKM "BOcnpoM3BOflMTb" 4epe3 I4AI1 8 cbok), coxpaHfleiviyK) b nocroflHHOW 
naM«TM n yHMKanbHyio /yi* Ka»<floro noflMUHeHHoro y3na 2, CMmanbHyto Ta6nnqy. 
flnwTenbHOCTb "BOcnpon3BefleHHH" cumanbHOM Ta6nimbi b tomhocth paBHa oflHOMy 
nojiynepnofly ceTeBoro HanpjoKeHun, a HaMano "BOcnpowsBefleHun" onpeAen*eTCH 
MOMeHTOM cpa6aTbiBaHnn KOMnapaTOpa 9, KOTopoe nponcxoAMT b MOMeHT paBSHCTBa 
Hynro ceTeBoro HanpyweHUR Ha jimhum 3. CwrHan c Bbixofla LJAn 8 flanee 
OTcpunbTpoBbiBaeTca nonocoBbiM cpuxibTpoM 6 ana ycrpaHeHna m Hero BHeno/iocHbix 
cocTaBnnromwx w Mepe3 6/iok 3amwTbi w conps»KeHWR 4 noAaeTCfl b ceTeByio /imhuio 3. 

CumanbHayi Ta6jinu;a 1 5 aBJineTCfl yHMKaribHow AJi* Ka>KAoro M3 noAHUHeHHbix y3/ioB 
2. MHoxecrBo curHaribHbix raQnwn cMHTe3MpyeTCfl eme ao pasBepTbiBaHMj? ceTM 
coopa AaHHbix c ncnonb30BaHneM cneAytomero MeTOAa. C nowioinbK) reHepaTopa 
cnyMaMHbix nnn nceBAOCJiyMaMHbix Hi/iceji reHepi/ipyercfl MHOKecreo-KaHAUAaT 143 96 
Mwcen <pk npMHaAne>Kau4vix HHTepBany [0...27c[. flanee 3TO MHOwecrBO Hcnonbsye-rca 
AJifl cnHTe3a cwmana bha^ 

s(t) = E sin(27c f m t+<pm). me 
m=0...95, a f m - 96 paBHOOTCTOflinwx Apyr ot Apyra rapwioHMK, pacnono>KeHHbix c 

liiaroM 781,25 Vi\ b nonoce pa6oMnx MacroT cwcreMbi (20... 95 Kri4). Cumanbi s(t) c 
xopoiUMM 3HaMeHMeM nuK-cfDaicropa n Ha6opbi 4)a3 an* hhx coxpaHflHDTca b BUfle 
T96.ni/m fljiB AanbHefiiuero McnojibaoBaHi**. KaK noKa3biBaeT npaicrnKa, BepOHTHOcrb 
Tord, mto no flaHHOMy cnyMaMHOMy MHOwecrBy n3 96 pa3HOCTefi cf)a3 6yAeT 
cnHTe3npoBaH cuman c nuK-c^aKropoM, KOTOpbiM 6yAeT npoi/irpbiBaTb ni*K-(£aKTopy 
MUCToro CMHyca Bcero Ha 4 a&, AOCTaTOMHO BbicoKa. npn pa3BepTbiBaHHH cucTeMbi 
OTo6paHHbie BbiiueonncaHHbiM cnocoSoM pa3xiwsHbie cumajibHbie Ta6jini4bi 
3anwcbiBaK>TCR b tca>KAbM W3 noAHWHeHHbix y3jioB 2. Cwman nepeAaTMWKa 



noAMMHeHHoro ysna npoxoAMT no cemsmy cwnoBofl ce™ 3, rAe CKnaAbiBaeTc* c 
ujyMaMH, ocna6nneTCR, noABepraeTca pa3nnMHbiM BWAaM nnHewHbix w HejiMHefiHbix 
ncKajKeHMM, w nocrynaeT b maBHbifl ysen cetvi 1, rAe npoxoAMT Mepea ycTpowcrrBo 
conpn>KeHMfl 4, nonocoBOM cpuxibTp 5 m oi^cppoBbiBaeTCH b AL^n 6. qucppoBow 
curHanbHbiPi npoLjeccop 13 coxpaHaeT Bee Bbi6opKW Aqn. npHHaAnewamiie AaHHOMy 
6nTOBOMy MHTepeany m npow3BOAMT HaA hmmm onepauiwo 6bicrporo npeo6pa30BaHn* 
tt>ypbe (Bn<t>). PeayribTaTOM stom onepaLy/iw f»Bn*e-rca mhoksctbo KOMnneKCHbix 
cpypbe-Koacpcpn^eHTOB us KOToporo Ann ocymecrBneHwa nocneAyioiMux AefiCTBMM 

MCnOJIbSyiOTC* TOJlbKO Te 96 KOSCpCpMMMeHTOB, MaCTOTbl KOTOpblX coBnaAaroT c 

MacroTawiw, Ha KOTopbix noAMMHeHHbiCt y3en nepeAaeT cbow AaHHbie, o6o3HaMWM mx 
Aanee KaK C m , rAe m=0...95. Ha cneAywmew craAWi BbiMMcnswrcfl npow3BeAeHM* 

Or = Ck • (Ck-1) • exp(-j-Acpk), rAe 
Acpk = <Pk - <Pk-1» <Pm - cooTBeTCTByK>mn& Ha6op (pa3, B3flTbifi M3 (pa30Bbix Ta6nnu 12, 

KOTdpbiw 6btn Mcnorib3€>BaH An* {popMM pOBaHMfi CurHanbHoii Ta6nnMbi AaHHdro 
noAMMHeHHoro y3Jia, k=1...95, m=0...95, a 3Be3Aom<a oaHaqaeT KOMnneKCHoe 
conpq>KeHMe. flanee a^h Ka>KAoro noAMMHeHHoro y3na BbmwcnneTCfl oi^eHKa b BHA e 



cyMMbi: 



S = £ sign { Re(Dk) }. 



Cwibicn 3TMX AewcTBMvi 3ai<nK)MaeTCfi b tom, mto npowsBeAeHH* Ck(Ck-l) 

npeAcrraBnHK>T co6ow KowinneKCHbie Betcropbi, yrnbi noBOpOTa KOTopbix paBHbi 

pa3H0CT«M <pa3 coceAHwx rapMOHHK b npuHHTOM cumane, a BennnnHbi Dr - Te >Ke 

Beicropbi, TOnbKO "AOBepHyrbie" no HanpaBneHmo k AefieTBi/rrfenbH&M bfcw na yron, b 
tomhoctm npoTMBonono>KHbiti Towiy, KOTopbiw 6bin ncnonb30BaH Ann MOAynflMW/i stmx 
rapMOHMK b nepeAaTHMKe noAMMHeHHoro y3na. TaKMM o6pa30M, npn Hajivwwn b AaHHOM 
6WTOBOM MHTepBane "npaBi/inbHoro" cwmana ot noAMMHeHHoro y3na, 



cooTBeTCTByioina* eMy rpynna KOMrmeKCHbix m/icen D k hsmhst KOHLjeHTpMpOBaTbCfl 
BAOJib HanpaBJieHna AevicTBWTeribHOw ocw, vi cyMMa S noKaweT 6ojibiuoe 
nono>KHTenbHoe oTKnoHeHne. Ecnn >xe b A3hhom 6mtobom MHTepBane noneaHoro 
cumana ot noflMUHBHHoro y3na HeT, to, kbk nerKO BHABTb, BenunuHa S 6yAeT 
npeAcn-aBTiflTb co6oti HopwaxibHO pacnpeAeneHHyw cnyMawHyio BenwmiHy c HyneBbiM 
cpeAHMM m cpeAHeKBaApaTMMecKMM OTicnoHBHueM okojio 10 eAMHMU. 06Hapy>KeHMe 
cwrnana ot AaHHoro noAMi/meHHoro y3na 3aBepwaeTC* cpaBHeHneM cyMMbi S c 
HeKOTopbiM aapaHee Bb«6paHHbtM AocraTOMHO SonbiiiMM noporow. 

no cpaBHeHHK) c n3BecrHbiMM cnoco6aMM reoMeTpwHecKOM rapMOHMMeCKOM MOpynBUyHA 
BbiiiieonncaHHbiw cwmaji mmqot b Asa pa3a NjeHbiijyio atpcpeiawBHyio AJWTenbHocrb, 
hto no3B0/iaeT bo crojibKO »e pa3 noHM3MTb 3HepronoTpe5jieHwe noAMMHeHHoro y3Jia 
c oAHOBpeMeHHbiM coxpaHeHMewi Bcex xapaKTepucruK noMexoycTowMi/iBocm cwcreMbi. 

TaKMM o6pa30M, Bbiujevi3no>KeHHbie CBeAeHH* CBWAeTenbCTByioT o BbinonHeHwn npn 
ncnonb30BaHMM 3aHBJieHHoro M3o6peTeHwn cneAywiuieM coBOKynHOcru ycnoBww: 

- cpeACTBO, Bonnomatomee 3a«B/ieHHoe u3o6peTeHwe npw ero ocymecTBneHuw, 
npeAHa3HaM©Ho aJi* wcnonbSOpaHwn b oSnacru s/ieicrpoceTeBOM CBa3M, a nwieHHo b 
cMCTeMax c6opa AaHHWX ot yAaneHHbix AaTMMKOB; 

- An« 3a*BjieHHoro M3o6peTeHi/iH b tom BUfle, kqk oho oxapaiaepn30BaHO b 
H.e3aBMCMMbix nyHKTax cpopwiyxibi M3o6peTeHMfl, noATBepacAeHa B03MO>KHOCTb ero 

OCymeCTBJieHHfl C nOMOlAbK) BblULieM3JlO>KeHHblX B 3aflBKe MJ1H M3BeCTHblX AO A3Tbl 

npnopwrreTa cpeACTB n motoaob; 

- cpeACTBO, Boruiomafomee 3aaBJieHHoe n3o6peTeHne npn ero ocymecrBneHi/iM, 
cnoco6HO o6ecnem/iTb AOCTM)KeHMe ycMaTpwBaeMoro 3a*BMTejrieM TexH mm ecKoro 
pe3ynbTaT.a. 



0OPMYUA H30EPETEHHB 

1. Cnoco6 reoMeTpMMecKOM rapMOHi/mecKofi MOflyny^MM cumajia, cocTOHiiiero 1/13 
MH0>K6CTBa paBHooTCTOflinMX flpyr ot flpyra no MacroTe rapMOHMK b ci/icreMe c5opa 
flaHHbix no aneicTpoceTH nepeivieHHoro TOKa, omnMaiou^MMca Tewi, mto flna 
KOflnpoBaHHfl Ka>Kfloro CMMBona nepeflaBaeMbix flaHHbix wcnonb3yK)T yHUKanbHoe 
cnyMawHoe wnw nceBflocnyMaiiHoe NiHowecTBO pa3HOCTefi HaMaribHbix cpa3 6nn>KafiujMX 
nap BbiuieyKa3aHHbjx rapMOHWK, npw 3TOM ytca3aHHbie MHOwecrBa pa3HOcreM 

HaMa/lbHblX «pa3 Bbl6wpaK>T TaKltM o6pa30M, MT06bl MMHUMMSHpOBSTb nHK-cpaicrop 

cyMMapHoro cumana. 



Cnoco6 reoMeTpunecKOH rapMOHMMCCKow MOAymuuii cwrHana 




<J>nr.1 



Cnoco6 reoMeTpMMecKoii rapMOHimecKOM MOAyrwmMM 




<$>wr.2 



PE0EPAT 



l/l3o6peTeHwe othocmtcji k TexHMKe aneiorpoceTeBOM cbh3w \a MO>KeT Sbrrb 
ncnonb30BaHO b cucreMax aBTOMa-rvmecKoro c6opa A.aHHbix c AaTMMKOB oxpaHHofi n 
nowapHOrt CMmannaauMM, co ch6tmwkob a/iejcrpoSHapruM, pacxofla Terma, BOflbi, rasa w 

flaHHblX CpUCKailbHOM naMflTH KOHTpOJlbHO-KaCCOBblX MaiilMH. TeXHMMeCKMM 

pe3ynbTaTOM HB/weTCH 3HaMMTenbHoe yMeHbiiieHne aHepronoTpeSneHWH 
nepeflaTMMKaMV) noAHWHeHHbix y3JioB CMcrewibi m/mjim yBe/nvweHne AanbHOCTW ee 
AGttcTBMn. flnfl KOAnpoBaHMfl Ka>KAoro cMMBona nepeAaBaeMbix AaHHbix wcnojib3yeTca 
yHMKanbHoe cnynaiiHoe win nceBAOcnyHatfHoe MHO>KecrBO pa3Hocreii HaManbHbix nap 
6jui>KawiiMX nap rapwioHMK, npw 3tom yKa3aHHbie MHOKecrBa pa3HOcrew HanajibHbix 

Cpa3 Bbl6uipaKDTCH T3KHM 05pa30M, MTOSbl MMHMMM3MpOBaTb ni/1K-CpaKTOp CyMMapHOTO 

cumana. B cnysae cpaSaTbisaHH* AaTMHKa nowapHofi oArnanmauyuA, AOCTaroMHO 
nepeAaTb Ha nynbT TpesoKHoro npeAynpe>KAeHMH Bcero nuiub oawh cwmboji, 
OAH03H3MMO MASHTUCpuL^vipyjouji'iM Mecronojio>KeHne cpa6oT3Biijero AaTMMKa, KBK 
npaBwno, t3kmm cmmbojiom flBJineTCfi yc/iOBHbifi hom©p mjim aApec, 3apaHee 

npMCBOeHHbIM AaTHMKy. 

1 H.n M 2 cpwr. 
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